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Many interventions to improve the success of information technology (IT) implementations are grounded in behavioral science,
using theories, and models to identify conditions and determinants of successful use. However, each model in the IT literature has
evolved to address speciﬁc theoretical problems of particular disciplinary concerns, and each model has been tested and has evolved
using, in most cases, a more or less restricted set of IT implementation procedures. Functionally, this limits the perspective for taking
into account the multiple factors at the individual, group, and organizational levels that inﬂuence use behavior. While a rich body of
literature has emerged, employing prominent models such as the Technology Adoption Model, Social-Cognitive Theory, and Dif-
fusion of Innovation Theory, the complexity of deﬁning a suitable multi-level intervention has largely been overlooked. A gap exists
between the implementation of IT and the integration of theories and models that can be utilized to develop multi-level approaches to
identify factors that impede usage behavior. We present a novel framework that is intended to guide synthesis of more than one
theoretical perspective for the purpose of planning multi-level interventions to enhance IT use. This integrative framework is adapted
from PRECEDE/PROCEDE, a conceptual framework used by health planners in hundreds of published studies to direct inter-
ventions that account for the multiple determinants of behavior. Since we claim that the literature on IT use behavior does not now
include a multi-level approach, we undertook a systematic literature analysis to conﬁrm this assertion. Our framework facilitated
organizing this literature synthesis and our analysis was aimed at determining if the IT implementation approaches in the published
literature were characterized by an approach that considered at least two levels of IT usage determinants. We found that while 61% of
studies mentioned or referred to theory, none considered two or more levels. In other words, although the researchers employ be-
havioral theory, they omit two fundamental propositions: (1) IT usage is inﬂuenced by multiple factors and (2) interventions must be
multi-dimensional. Our literature synthesis may provide additional insight into the reason for high failure rates associated with
underutilized systems, and underscores the need to move beyond the current dominant approach that employs a single model to guide
IT implementation plans that aim to address factors associated with IT acceptance and subsequent positive use behavior.
 2003 Elsevier Inc. All rights reserved.
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Designing an eﬀective approach for increasing end-
user acceptance and subsequent use of information* Corresponding author. Fax: 1-212-305-3302.
E-mail address: rita.kukafka@dmi.columbia.edu (R. Kukafka).
1532-0464/$ - see front matter  2003 Elsevier Inc. All rights reserved.
doi:10.1016/j.jbi.2003.09.002technology (IT) continues to be a fundamental challenge
that has not always provided straight-forward solutions.
While advances in hardware and software capabilities
continue at an extraordinary pace, the problem of un-
derutilized systems remains [1–4]. Concentrating focus
on the technical aspects of systems and the tendency to
overlook behavioral problems are, in large part, re-
sponsible for information system failure [5,6]. Although
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the role of people-related elements in system failure, we
can attribute the inability of technically sound IT to
meet its intended objectives to inadequate consideration
and treatment of the human dimension.
If we are to understand better how human behavior is
associated with IT system failure, then it is important
that we draw on what has been learned from the be-
havioral sciences about humans and their interactions
with technology and systems. One basic tenet of be-
havioral science is that a theoretically guided approach
can favorably inﬂuence factors associated with IT ac-
ceptance and subsequent use. A behavioral approach is
important for understanding implementation to pro-
mote IT use since it implies using organized activities or
policies to intervene in the process or ﬂow of human
behavior, development, and change. Despite the search
for the ‘‘single bullet,’’ no one approach has emerged in
the literature as being optimally eﬀective in all situa-
tions. Rather, behavioral science informs us that an
approach is enhanced when it is strategically designed to
aﬀect the most important factors or determinants of user
acceptance behavior in a particular situation. Several
empirical investigations have studied these factors, and a
set of key factors has emerged as having potential to
inﬂuence user behavior at diﬀerent levels. These include
the organization, the technology itself (e.g., user inter-
face), and the individual. Lorenzi et al. [7] reviewed and
classiﬁed, according to level of inﬂuence, key factors
associated with IT implementation and user acceptance.
Their classiﬁcation included organizational level factors,
such as reengineering, organizational structure, man-
agement quality, political processes organization type,
and culture; group level factors, such as professional
values and culture, and user satisfaction; and individual
level factors, such as attitudes, user satisfaction, moti-
vation, user involvement, and participation. Curtis et al.
[8] similarly summarized individual-level, group-level,
and organizational-level factors in a behavioral model.
The factors contained in the model at the individual
level included motivation, resistance, and threat to
professionalism; at the group level they included goals
and needs, status diﬀerential, and interactions; and at
the organizational level they included structure, re-
sources and support, and political issues. Palvia [9] and
Enns and Huﬀ [10] have suggested the inclusion of the
environmental level, which comprises broad categories
such as economic, government, technological, and cul-
tural factors.
The research grounded in behavioral theory that has
been developed during the last two decades has been
especially important in identifying factors to explain and
predict user behavior. Behavioral models have not only
facilitated the identiﬁcation of barriers that can interfere
with end-user adoption, they have also guided the
approaches that have been designed to overcome them.A cumulative literature of empirical support for these
theories and models of behavior has begun to emerge.
This work can be characteristically sorted into streams
of behavioral science where each research stream em-
bodies one or more models supported by an underlying
perspective (usually a social-cognitive theoretical per-
spective, e.g., a value-expectancy formulation).
However, each model in the IT literature has evolved
to address speciﬁc theoretical problems out of particular
disciplinary concerns, and each theory has been tested
and evolved using, in most cases, a more or less re-
stricted set of IT implementation procedures. Func-
tionally, this limits the perspective for taking into
account the factors at multiple levels. As a result, an
implementation plan to promote IT usage that addresses
only those factors contained in a single model at only
one level is likely to be misguided. For example, a plan
using a single theory may focus exclusively on individual
level factors, despite evidence from numerous empirical
investigations that organizational-level factors are also
inﬂuential. Without addressing this full range of factors,
strategies to change usage behavior run the risk of being
ineﬀective because they fail to recognize interdepen-
dencies between individual and organizational factors.
The picture that emerges is a complex nexus of con-
tributing factors, as well as a rich context for the ap-
plication of multi-level intervention strategies to
promote IT use. Looking for the most eﬀective leverage
points within this web, across levels of factors that in-
ﬂuence IT user acceptance, is thus necessary for the
development of eﬀective implementation plans.
The purpose of this paper is to close the gap that
exists between the implementation of IT and the inte-
gration of theories and models that can be utilized to
develop multi-level approaches. First, we review prom-
inent models from the behavioral sciences that have
been used for explaining IT usage, which was motivated
by two propositions: (1) that the major theories and
models to explain use behavior are complementary and
not competing and (2) that these theories and models are
complementary because their foci and boundary condi-
tions make them useful in addressing diﬀerent levels and
types of factors that impede usage. Second, we present a
novel framework for IT implementation that is intended
to facilitate the cross-theoretical integration of behav-
ioral models to guide multi-level IT implementation
plans. We developed this framework drawing on Green
and Kreuters PRECEDE/PROCEED, an educational
and ecologic approach that has now been used in hun-
dreds of published studies to design interventions for
planned change that account for the multiple determi-
nants of behavior [11]. Third, since we claim that the
literature on IT use behavior does not now include a
multi-level approach, we report on methods and results
from a systematic literature analysis that we undertook
to conﬁrm this assertion. Our framework facilitated
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aimed at determining if the IT implementation ap-
proaches in the published literature are characterized by
an approach that considers at least two levels of IT
usage determinants. Finally, based on ﬁndings from this
literature synthesis, we oﬀer implications for interven-
tion approaches.Fig. 1. (A) Theory of Planned Behavior (TBB) and (B) Technology
Acceptance Model (TAM).2. Overview of prominent theoretical models to explain IT
usage
2.1. Behavioral intention theory
An important body of research draws on intention-
based models that focus on the behavioral intentions of
individuals to predict use. This work, in turn, focuses on
identifying the determinants of intentions, such as atti-
tudes, social inﬂuences, and facilitating conditions [12].
The Theory of Reasoned Action, and it later iteration, the
Theory of Planned Behavior, is one such prominent in-
tention-based model.
The Theory of Reasoned Action [13,14] suggests that
an individuals intention to adopt a technology is de-
termined by two basic factors, one reﬂecting personal
interests and one reﬂecting social inﬂuence. The per-
sonal factor, which is termed attitude toward the be-
havior, is the individuals favorable or unfavorable
evaluation of adopting the technology. The social in-
ﬂuence factor, subjective norm, refers to the individuals
perceptions of what they believe others expect them to
do and the strength of their motivation to comply with
those expectations.
The Theory of Planned Behavior [15] extended the
Theory of Reasoned Action by adding a construct called
perceived behavioral control in an eﬀort to account for
factors outside the individuals control that may aﬀect
ones intention and behavior. This extension was based
on the idea that behavioral performance is determined
jointly by motivation (intention) and ability (behavioral
control). Perceived behavioral control encompasses
perceptions of resource and technology facilitating
conditions, as well as perceptions of ability. Thus, ac-
cording to the Theory of Planned Behavior (Fig. 1A),
intentions towards adopting new technology are best
predicted by three critical perceptions: that the innova-
tive activity is (1) personally desirable, (2) supported by
social norms, and (3) feasible.
The Technology Acceptance Model [16] (Fig. 1B) is an
adaptation of the Theory of Reasoned Action that we
propose speciﬁcally for modeling user acceptance of IT
systems. This adaptation provides a parsimonious ex-
planation of the determinants of computer acceptance
that is general, explaining user behavior across a broad
range of end-user computing technologies and user
populations. The Technology Acceptance Model dem-onstrates that behavior is driven by the intention to use
a system, which in turn is driven by the users attitude
and perceptions of subjective normative inﬂuences.
What is important in this model is that perceived use-
fulness and perceived ease of use can be seen as inde-
pendent constructs without an explanation of their
drivers.
2.2. Diﬀusion Theory
A second prominent line of behavioral research useful
to understanding IT use is Diﬀusion Theory. According
to Everett M. Rogers, one of the ﬁrst and best known
social scientists to study and develop the theory of dif-
fusion, innovation is ‘‘an idea perceived as new by the
individual’’ and diﬀusion is ‘‘the process by which an
innovation spreads’’ [17]. Although originally based on
the study of agricultural innovations, diﬀusion theory
has been successfully applied to information technology
and information systems, and to speciﬁc information
technology products such as the Java software used in
networked or hypertext environments [18].
According to Rogers, the individuals within a social
system do not adopt an innovation at the same time;
they adopt in a sequence. An innovation spreads slowly
at ﬁrst—usually through the work of change agents, who
1 PRECEDE is an acronym that stands for predisposing, reinforc-
ing, and enabling constructs in educational/ecological diagnosis and
evaluation. PROCEED stands for policy, regulatory, and organiza-
tional constructs in educational and environmental development.
R. Kukafka et al. / Journal of Biomedical Informatics 36 (2003) 218–227 221actively promote it—then increases its diﬀusion speed as
more and more people adopt it. A key stage early in the
process is called ‘‘take-oﬀ.’’ After the forward-thinking
change agents have adopted the innovation, they work
to communicate it to others in society by whatever
means they believe appropriate. When the number of
early adopters reaches a critical mass—between 5 and
15%—the process of adoption is well underway.
In this scheme, individuals can be classiﬁed into
adopter categories, with each category having notable
characteristics. The ﬁve adopter categories, or classiﬁ-
cations of the members of a social system on the basis on
their innovativeness, are: (1) innovators, (2) early
adopters, (3) early majority, (4) late majority, and (5)
laggards. This categorization is based on the percentage
of individuals (or organizations) under each portion of
the normal curve, marked oﬀ by standard deviations
from the mean. For example, 2.5% of the members of a
system are two standard deviations before the mean
(these are innovators). Most patterns of adoption have
been found by Rogers and others to be normally dis-
tributed. The diﬀusion process is largely one of com-
munication or, as Rogers puts it, an information-seeking
and processing activity. Innovations may appear not
just as a single technology, but also as closely related yet
distinguishable elements (technology clusters).
In addition to the characteristics of adopters, there
are distinct characteristics of innovations that also help
to explain the diﬀerences seen in adoption rates. Relative
advantage is the degree to which an innovation is per-
ceived as better than the idea it supersedes. Compati-
bility is the degree to which an innovation is perceived as
being consistent with existing values, past experiences,
and needs of potential adopters. Complexity is the de-
gree to which an innovation is perceived as diﬃcult to
understand and use. Trialability is the degree to which
an innovation may be experimented with on a limited
basis. Observability is the degree to which the results of
an innovation are visible to others.
2.3. Social-Cognitive Theory
A third line of research that can help explain patterns
of IT usage draws on Social-Cognitive Theory [19], with
a central theoretical construct known as reciprocal de-
terminism. Reciprocal determinism is that which occurs
when person, behavior, and environment interact to
determine behavior and new learning. Social cognitive
theory also gives prominence to the construct of self-
eﬃcacy, deﬁned as beliefs about ones ability to perform
a speciﬁc behavior. The inclusion of self-eﬃcacy beliefs
is critical to the recognition that adoption is not just
about convincing people of the beneﬁts to be derived
from a technology (outcome expectations); rather,
adoption also requires requisite skills and conﬁdence
that one has them (eﬃcacy expectations). Thus, self-ef-ﬁcacy is viewed as an important antecedent to IT usage
to the extent that it fosters both the adoption of new
behavior and its maintenance. But successful interac-
tions with technology, because they are reinforcing,
are also viewed as equally important inﬂuences on
self-eﬃcacy.
From an orthogonal perspective, the Task-Technol-
ogy Fit Model [20] provides explicit inclusion of a task
focus. The ability of IT to support a task is expressed by
the construct known as task-technology ﬁt, which im-
plies matching of the capabilities of the technology to
the demands of the task. Task-technology ﬁt posits that
IT is more likely to be used if the functions available
support (i.e., ﬁt) the activities of the user. Users will
choose those tools and methods that enable them to
complete the task with the greatest net beneﬁts. IT that
does not oﬀer suﬃcient advantage over competing sys-
tems will not be used.
Brief deﬁnitions of the explanatory constructs
contained in the models discussed above are shown in
Table 1.
2.4. An integrative framework for implementing IT
Finally, we consider an adoption of Green and Kre-
uters [11] PRECEDE and PROCEED1, a two-compo-
nent conceptual framework that has been used
extensively as the basis for planning health promotion
programs. Unlike the behavioral theories described
above, this integrative framework is intended to guide
the synthesis of more than one theoretical perspective
for the purpose of developing eﬀective multi-level in-
terventions, providing a continuous series of phases that
build logical links among multiple levels of causation.
We present this framework as we have modiﬁed it
because it addresses the same issues that plague IT im-
plementation plans. In many instances, health promo-
tion planning has been predetermined without regard
for any type of needs assessment, chosen as a preferred
method even when it is not necessarily the most strategic
or tactical choice. Similarly, planning for IT imple-
mentation suﬀers from this same ‘‘grab-bag approach,’’
with little to guide planners on how to integrate the
information, theories, ideas, and models to develop
multi-level interventions that are logical and potentially
eﬀective. The novelty of our work is in the adoption and
application of this framework to IT implementation,
thus shifting the emphasis from a single-faceted model
to a multi-faceted approach with logical links among
multiple levels.
Table 1
Prominent models that can be used to explain IT usage
Theory Explanatory variable Deﬁnition
Diﬀusion of
Innovation
Attributes of the innovation
Relative advantage Degree to which it is perceived to be better than what it supersedes
Compatibility Consistency with existing values, past experiences, and need
Complexity Diﬃculty of understanding and use
Observability Degree to which technology generates results that are observable
Triability Degree to which it can be experimented with on a limited basis
Communication channels Amount/type of interaction taking place within and among levels of employees
within an organization
Innovator characteristics Five adopter categories each with deﬁning characteristics
Theory of Reasoned
Action
Behavioral Intention Perceived likelihood of performing the behavior
Attitude
Behavioral beliefs Belief that behavioral performance is associated with certain outcomes
Evaluations Value attached to that behavioral outcome
Subjective Norm
Normative beliefs Belief about whether each referent approves/disapproves of the behavior
Motivations to comply Motivation to do what each referent thinks
Theory of Planned
Behavior
In addition to the constructs
included in the TRA
Perceived behavioral control
Control belief Perceived likelihood of occurrence of each facilitating or constraining condition
Perceived power Perceived eﬀect of each condition in making behavioral performance diﬃcult or
easy
Technology
Acceptance Model
Perceived ease of use Degree to which a person believes that using a particular system would be free of
eﬀort
Perceived usefulness Degree to which a person believes that using a particular system would enhance
job performance
Social-Cognitive
Theory
Environment Factors physically external to the person
Situation Persons perception of the environment
Self-eﬃcacy Persons conﬁdence in performing a particular behavior
Outcome-Expectations The value that the person places on a given outcome
Reciprocal determinism The dynamic interaction of the person, the behavior, and the environment in
which the behavior is preformed
Reinforcements Responses to a persons behavior that increase or decrease the likelihood of
reoccurrence
Task-Technology
Fit Model
Task-Technology Fit
Tool Functionality Deﬁnitions for these constructs are still evolving.
Task Requirements
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two propositions. The ﬁrst proposition is that IT use is
complex, multi-dimensional, and inﬂuenced by a variety of
factors at individual and organizational levels. We believe
that working at multiple levels simultaneously is more
likely to be eﬀective than a speciﬁc intervention relying
on a single model to explain all the inﬂuencing factors.
Thus, our framework should not be viewed as one more
behavior model to explain IT usage; rather, it should be
viewed as a structure for applying scientiﬁc evidence
from empirically tested models so that the approaches
implemented are built upon links among multiple levels.
The second proposition is that success in achieving
change is enhanced by the active participation of members
from the target user groups. In the ﬁrst phase of our
proposed framework, assessment identiﬁes the goals and
needs of the organization, as perceived by each usergroup. Each phase then progressively builds on this as-
sessment, pinpointing key causes and factors within each
phase that contribute to problems or needs. The process
of assessment enables an IT implementation plan to be
developed with objectives and strategies linked at each
phase to objectives and strategies that are based on what
is learned about the needs of the organization. In short,
the framework promotes participatory design through a
linkage system of critical assessment phases to ensure
that the planners have a structure in place to engage
system end-users eﬀectively from the start. We begin
describing the framework shown in Fig. 2, starting on
the left with Phase 1.
Phase 1, an assessment of the organizational needs and
goals, pertains to the investigation of problems as per-
ceived by various levels in the organization. The key
issue addressed in this phase is that choosing a level of
Fig. 2. Phases in the IT implementation framework. Evaluation phases are not discussed in this review but are shown in this illustration to alert the
reader that approaches will vary according to the implementation phase.
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and end-user is more critical than adopting whatever
current technology has to oﬀer regardless of organiza-
tional and end-user needs. The processes important at
this phase include engaging management, administra-
tors, and end-users as active partners in ‘‘diagnosing’’
the problem. This process enables planners to expand
their knowledge of the organization by identifying the
values and subjective concerns key stakeholders have
with existing systems and procedures. At this phase
planners also engage in the process of assessing the or-
ganizations capacities and assets.
Phase 2, organizational needs amenable to IT system
solutions, identiﬁes the components of the needs ex-
pressed that can be managed by an information system.
When proposed solutions fail to address all expressed
end-user needs, this may be due to limitation of the
system itself, or to problems related to the readiness,
assets, and/or capacities of the organization assessed in
Phase 1. Detailing the system objectives, speciﬁcations,
and functionality at this stage—and how they relate to
perceived needs of end-users—helps to harmonize rela-
tionships between users and developers. These harmo-
nized relationships, however, can be realized only if both
groups agree, arriving at a shared understanding of who
will beneﬁt, by how much, and what outcome will be
achieved by what time.
Phase 3, behaviors linked with system use, identiﬁes
the behaviors (both individual and collective) and en-
vironmental factors associated with system use. Thesebehaviors should be viewed as system speciﬁc, requiring
thoughtful and systematic analysis to identify behaviors
that need to be performed (by end-users, management,
etc.) to get a particular system used. One approach is to
deﬁne the actual steps though which a system user will
have to move. For example, a physician using an elec-
tronic medical record at the point of care may require
ﬁrst accessing the system, electronic charting, etc. This
level of speciﬁcity makes it possible to isolate concrete
behavioral events so that usage-inducing strategies, e.g.,
skills training, can be highly targeted to the behaviors
that need to be preformed. The environmental factors
identiﬁed at this phase focus on those with the potential
to inﬂuence or control IT use, noting that these factors
may interact at multiple levels, including physical (e.g.,
computer availability, computer access), or social (e.g.,
formal and informal, social support, and social norms)
levels. Social factors may include collaboration patterns,
reluctance for potential clinical audits, and the practical
and social roles that are aﬀected when new information
systems are implemented.
Phase 4, factors associated with behaviors, focuses on
identifying the factors that inﬂuence behaviors linked to
IT use. These factors can be broadly assessed when they
are placed into three categories: predisposing, enabling,
and reinforcing. Predisposing factors are mostly psy-
chological, including cognitive dimensions of knowing,
feeling, believing, and having a sense of eﬃcacy. They
are the antecedents to behavior that provide the basis
for motivation. Examples include perceived usefulness,
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are also antecedents to behavior that allow motivation
to be realized, but they are conceptualized as conditions
in the environment that either constitute barriers to or
facilitators of behavior. Examples include skills that an
individual needs to use the system, or factors within the
organizational infrastructure required to enable IT
usage, e.g., available resources, supportive policies, and
accessibility to the IT system. Reinforcing factors follow
a behavior and provide the reward or incentive for the
repetition or persistence of the behavior. Examples of
reinforcement include remuneration, rewards, and an
awareness of the positive attitudes and behaviors of
colleagues, patients, or managers.
Phase 5, system use-inducing strategies, focuses on
developing and implementing approaches that are pro-
active and speciﬁcally targeted to inﬂuencing favorably
the predisposing, enabling, and reinforcing factors
identiﬁed in Phase 4. If the paths and relationships be-
tween the inﬂuencing factors and the behaviors identi-
ﬁed in Phase 3 are correct, positive change in IT usage
should result. Tracing back, increased use of the system
should then be eﬀective in addressing the organizational
needs and goals assessed in Phase 1, at least those or-
ganizational needs amendable to IT system solutions as
assessed in Phase 2.3. The systematic analysis of literature on IT use
The implementation framework we describe provides
the essential ﬁrst step in organizing the literature syn-
thesis we undertook to determine if the published liter-
ature would be characterized by an approach that
considered at least two levels of IT usage determinants.
In such a literature synthesis, the framework serves to
focus the scope, to identify the conceptual variables to
be extracted, and then to make explicit their relationship
to the synthesizing question of the analysis [21].4. Methods
The literature that describes this area of investigation
is not indexed in a single database. Thus, we designed a
strategy that involved searching across multiple data-
bases using search terms across three focal categories. It
was at the intersection of the following categories that the
most pertinent literature was located: Health (H ), In-
formation (I), and Behavior/Organization (B). Databases
searched included Medline (1997-present), HealthStar
(1998-present), Science Direct (1998-present), and ABI
Inform (1999-present). The ﬁve-year time span was in-
tended to provide focus on the more current literature.
Searches were conduced following the formula ðH1 or
. . .HiÞ þ ðI1 or . . . IjÞ þ ðB1 or . . .BkÞ, where H , I , and Brepresent search terms in the categories of Health, In-
formation, and Behavior/Organization, respectively.
Searches were conducted using all possible three way
combinations. To illustrate, one search combined the
following terms: health care sector (H category) + com-
puters (I category) + attitudes to computers (B category).
Another search combined delivery of healthcare (H cat-
egory) + information technology (I category) + organiza-
tional innovation (B category).
4.1. Study selection
Eligibility for inclusion in the analysis included:
• The journal paper had to report a research study and
not merely to describe a theory, perspective, model,
or to conduct a review.
• At least one search term from each key category
(Health, Information, Behavioral/Organizational)
was cataloged in the articles citation.
The initial cross-database search yielded 175 articles
(Medline¼ 20, HealthStar¼ 24, Science Direct¼ 45,
ABI Inform¼ 86). After duplicates were discarded, this
number was reduced to 142. Based on the initial review
of the abstracts, 57 were identiﬁed as potentially eligible
based on the criteria for inclusion and after retrieving
the full articles, 24 met the eligibility criteria for the ﬁnal
inclusion.
4.2. Data extraction
A coding form was used to extract key variables:
identiﬁcation (authors, title, journal, volume number,
pages, year, database, and keywords), study design
(randomized trial, non-randomized trial, prospective
cohort study, non-experimental design, correlation
study, qualitative study, retrospective cohort study,
case-control study, time series study, before–after study,
cross-sectional study, or non-comparative study), de-
scriptive information (type of organization, theory, fo-
cus of study, and dependent and independent variables),
and placement in our framework (single or multi-level).5. Results
Below we report the extent to which the studies re-
ported in the articles reviewed addressed various phases
of our proposed IT implementation framework. Table 2
lists the bibliographic citations for the 24 articles in-
cluded in the review.
Articles reviewed came from a diverse background of
medical (9%), management (13%), library (4%), and
technology journals (75%). One (4%) was from 1997,
three (13%) were from 1998, eight (35%) were from
1999, eight (35%) were from 2000, and four (17%) were
from the ﬁrst quarter of 2001 (the most current literature
Table 2
Bibliographic citations for the 24 articles included for review
1. Agarwal R, Prasad J. Are individual diﬀerences germane to the acceptance of new information technologies? Decis Sci 1999;30:361–91.
2. Carter FJ, Jambulingam T, Gupta VK, Melone N. Technological innovations: a framework for commuting diﬀusion eﬀects Inf Manage
2001;38:277–87.
3. Cheung W, Chang MK, Lai VS. Prediction of internet and world wide web usage at work: a test of an extended Triandis model. Decis Support
Syst 2000;30:83–100.
4. Chua SL, Chen DT, Wong FL. Computer anxiety and its correlates: a meta-analysis. Comput Hum Behav 1999;15:609–23.
5. Demeester M, Beuscart R. The future is no longer what it used to be; managing health telematics projects. Comput Methods Programs Biomed
1997;54:7–18.
6. Gustafson DH, Hawkins R, Boberg E, et al. Impact of a patient-centered, computer-based health information/support system. Am J Prev Med
1999;16:1–9.
7. Herring SD. Using the world wide web for research: are faculty satisﬁed? J Acad Librarianship 2001;27:213–19.
8. Hindmann DB. The rural–urban digital divide. Journalism Mass Commun Q 2000;77:549–60.
9. Jayasuriya R. Determinants of microcomputer technology use: implications for education and training of health staﬀ. Int J Med Inform
1998;50:187–194.
10. Johnson RA, Hardgrave BC, Doke ER. An industry analysis of developer beliefs about object-oriented systems development. Database Adv
Inf Syst 1999;30:47–64.
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was a non-randomized trial, two (8%) were randomized
trials, seven (30%) were non-experimental/qualitative
studies, and 14 (61%) were correlation studies. The ar-
ticles focused on one academic (non-medical) organi-
zation (8%), one government agency (8%), seven
academic medical centers/hospitals (30%), nine busi-
nesses (39%), and six other organizations (26%).
Fourteen (61%) of the articles reviewed mentioned or
referred to a theory. These theories included: Theory of
Reasoned Action [13], Theory of Planned Behavior [15],
Diﬀusion of Innovation [17], Social Learning Theory
[19], Transtheoretical Model and Stages of Change [22],
Health Belief Model [23], Technology Acceptance
Model [12], and Activity Theory [24]. Most of these
theories (Theory of Reasoned Action, Theory of Plan-
ned Behavior, Diﬀusion of Innovation, Social Learning
Theory, Transtheoretical Model and Stages of Change,
and Health Belief Model) were used to study the rela-tionship between attitudes and behaviors or the pro-
cesses of change (the mechanisms people use) in relation
to an individuals experience or environment. Other
theories, such as the Technology Acceptance Model and
Activity Theory, were used to study the human–com-
puter interface and computer interaction with workﬂow
task demands.
Table 3 shows the extent to which the studies re-
ported in the articles reviewed addressed various phases
of our proposed IT implementation framework. None
(0%) addressed Phase 1: organizational needs and goals,
and none (0%) addressed Phase 2: organizational needs
amenable to IT system solutions. However, 17 (74%)
articles focused on parts of Phase 3: behaviors linked to
system use. We examined more closely these seventeen
articles to see which categories of factors thought to
inﬂuence the behaviors were addressed (Phase 4). We
found that 14 (82%) addressed the predisposing factors,
[9] (53%) addressed the reinforcing factors, and 11 (65%)
Table 3
Extent to which studies addressed phases of the proposed IT implementation framework
Phase in framework Description of phase % Articles (N ¼ 24)
1 Organizational needs and goals 0 (–)
2 Organizational needs apposite to IT system solutions 0 (–)
3 Behavioral and environmental assessment 74 (17)
4 Educational and organizational assessment
Predisposing factors 82 (14)a
Reinforcing factors 53 (9)a
Enabling factors 65 (11)a
All categories (predisposing, reinforcing, enabling) 29 (4)a
a Percents are based on the articles that addressed educational and organization assessment (N ¼ 17).
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addressed all categories of predisposing, enabling, and
reinforcing factors.
Overall, none of the 24 articles addressed more than
two levels of the IT implementation framework. As
previously stated, most articles focused on Phase 3, one
single node of the framework. However, there was a
clear disparity in Phase 4 on which aspects of the phase
were included. A high percentage (82%) of articles ad-
dressed predisposing factors and a relatively large per-
centage (65%) addressed the enabling factors. In
contrast, the reinforcing factors were clearly under-ad-
dressed.
A second analysis examined only the nine papers that
focused on business organizations. This analysis deter-
mined that ﬁve (55%) out of nine referred to a speciﬁc
theory. Eight (89%) of the nine addressed aspects be-
haviors linked to system use (Phase 3) and of those, six
(75%) addressed predisposing factors, ﬁve (55%) ad-
dressed reinforcing, and six (75%) addressed enabling
factors.6. Discussion
Information technology systems are changing the
face of healthcare delivery. However, their potential will
not be fully realized if the role of human and organi-
zational factors in the development and implementation
of such systems is not better understood and managed
accordingly. Successfully integrating technology into
21st-century healthcare will require strategic planning
and increased attention to the role of human and or-
ganizational factors. That means that technologists
must not only build a functional system, they must also
build systems that are designed to be compatible with
the target population involved and that satisfy most, if
not all, of the population needs. This can be accom-
plished by drawing on what has been learned about
human behavior in the behavioral sciences.
The healthcare organization also must prepare its
workforce for major changes that are associated withthe installment of a new innovation. They must prepare
the environment for change and then assist in the
adoption of that change by providing the economic re-
sources, incentives, and social support to facilitate the
change, all in the context of a comfortable and ﬂexible
environment. In addition, they must ensure that the
users are prepared in terms of knowledge of, and belief
in, the new system. Addressing the interconnectedness of
these factors will be key if the implementation and
adoption of information systems in healthcare organi-
zations is to become seamless.
The proposed IT implementation framework that we
have presented draws on several theoretical perspectives
on human behavior. Such a framework can be an im-
portant element in the eﬀort to improve the implemen-
tation and use of IT. This multiple-factor approach can
aid in addressing all determinants involved in the im-
plementation and successful adoption of an information
system within a healthcare organization.
The initial hypothesis for this study was that recent
literature published on the implementation of informa-
tion systems in healthcare organizations would fail to
include a multi-level intervention that considered at least
two levels of IT usage determinants. Our analysis of
published literature revealed that while 61% of the
studies examined mentioned or referred to theory, none
reported following a systematic model for successful
implementation.
The results of our analysis indicate the necessity for
developers to focus on the needs and goals of the
organization (Phase 1). Developers must also be real-
istic about which of those needs, if any, can be met by
the implementation of an information system (Phase
2). Furthermore, although 72% of the articles did ad-
dress Phase 3, the predisposing, reinforcing, and en-
abling factors (Phase 4) that can aid in the adoption
process need to be further examined. When predis-
posing and enabling factors were addressed, reinforc-
ing factors, such as social support, were neglected.
Moreover, only 29% of the studies reviewed addressed
all three types of factors when implementing a new
system.
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Our analysis suggests that there is much more to be
learned about successful implementation of information
systems in healthcare organizations. While behavioral
theory supports the notion that usage behavior should
be viewed from a multi-determinant perspective, none of
the studies in our sample included a suﬃciently broad
set of the empirically investigated inﬂuencing factors.
This ﬁnding may provide additional understanding of
why implementation is extremely diﬃcult to achieve,
and why it is necessary to continue developing addi-
tional insights into the reason for high failure rates as-
sociated with underutilized systems.
Webelieve that our analysis represents a ﬁrst step in the
use of literature reviews to identify strategies for suc-
cessful implementation, and underscores how an orga-
nizing framework can be utilized to explain and
understand user acceptance and subsequent IT use. The
proposed frameworkpromotes a distinct, problem-driven
behavioral science perspective that brings to bear prob-
lem deﬁnition, application of theory, and empirical evi-
dence in solving a problem. In this approach, the main
focus is on problem solving and the criteria for success is
formulated in terms of the problem rather than the theory
[25]. This is beneﬁcial because rather than beginning with
a single theory, the framework organizes disparate theo-
ries coherently. A planner can then identify those theories
that are applicable to each user community and to each
identiﬁed barrier to behavior change. In so doing, the full
range of theoretical tools and methods becomes available
to tackle the problem. While there is no ‘‘single bullet,’’
there is a case to be made for rethinking IT implementa-
tion to promote acceptance and subsequent use. In short,
we need to move beyond the current dominant approach
that employs a singlemodel to explain IT usage and, by so
doing, deﬁne more suitable multi-level interventions. The
framework we have set forth is intended to facilitate this
process, and we encourage other investigators to use it to
guide implementation plans that promote IT use from a
multi-factor perspective.References
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